Cigarette smoke strongly affects rabbit corneal cells in vitro. The cells from hypercholesteremic rabbits are damaged more severely by cigarette smoke than the cells from normocholesteremic rabbits.
Cigarette smoke strongly affects rabbit corneal cells in vitro. The cells from hypercholesteremic rabbits are damaged more severely by cigarette smoke than the cells from normocholesteremic rabbits.
In vitro, the effect increases with increasing concentration of cigarette smoke. This is reflected by the decrease in the number of positive cultures, by the delay of the initial outgrowth of cells, by the depression of growth value, by the distor tion of growth curves, by the morphologic alterations, and by the depression of enzymatic activities of corneal epithelial cells.
Quantitative reaction of rabbit corneal cells to cigarette smoke is similar to that of rabbit's aortic cells. The qualitative response of corneal epithelial cells to cigarette smoke was far less pronounced than that of aortic endothelial cells. Kokubu and Pollak.11 The corneal explants studied numbered 300. Equal numbers of explants were used in each of 10 in vitro series. The histochemical methods applied in this study were described and pertinent references cited in a report by Adachi and Pollak. 2 The blood cholesterol of one-half of the rabbits ranged between 45 and 90 mg per 100 ml, that of the other half was between 600 and 1,600 mg per 100 ml.
RESULTS
The data presented in Fig. 1 are shown in the same manner as used for aortic cells by Kasai and Pollak.10 The curves represent the averages. The ranges of variations for each group of experiments were narrow: The curves for minimum and maximum deviations were so close to the average curves that reproduction of the former two could be omitted.
The number of positive corneal cultures decreased with increasing amounts of cigarette smoke in the nutrient. The effect of CS/400 and CS/200 was slight, while that of CS/100 and CS/50 was marked. Under higher concentrations of CS the corneal explants from hypercholesteremic rabbits yielded significantly fewer positive cultures than those explants from normocholesteremic rabbits.
The earliest outgrowth of cells was delayed by the addition of smoke to the nutrient. Yet, not even where CS had markedly decreased the number of successful cultures, the earliest outgrowth was delayed more than 24 hours after the inoculation in the nutrient.
The growth curves for corneal cells from normo-and hypercholesteremic rabbits were affected by cigarette smoke, even in the lowest concentration used. The curves began to decline after 5 days under CS/400 and CS/200, and were the same for explants from normo-and hypercholesteremic rabbits. With CS/100 and CS/50 the curves began to decline on the 5th day for explants from normocholesteremic rabbits, and on the 3rd day for explants from hyperchole- steremic rabbits. The slope of the curve was slightly exaggerated for cells from the corneae of hypercholesteremic rabbits.
Morphologic alterations of corneal cells exposed to cigarette smoke were marked. In lower CS concentrations, shrinkage of the cytoplasm and thickening of the nuclear membrane were the dominant features. Often, the nuclear membrane became indistinct. Under higher CS concentrations, pyknosis became prominent. Vacuolization was hardly ever seen. There was no difference in morphologic alterations between explants from normo-and hypercholesteremic rabbits.
Nine enzymes were studied histochemically. Photomicrographs depicting the effect of CS/200 and CS/50 are not reproduced in this report since the trend of decreased enzymatic activity with increasing CS concentration is clearly apparent from photographs of corneal epithelial cells not exposed to smoke, (0), exposed to CS/400, and exposed to CS/100. Malic dehydrogenase was not affected by CS/400, and alkaline phosphatase and monoamine oxidase were only slightly depressed by CS/400, but all three enzymes were depressed by CS/100. Acid phosphatase, adenosine triphosphatase, lactic and succinic dehydrogenases, and cytochrome oxidase were readily depressed by CS/400; higher concentrations of CS only exaggerated the effect of the additive. With decreased cytoplasmic activity, there was often a tendency toward increase in nuclear enzymatic reactivity. The amounts of lipase were negligible in controls (0) and also under various CS concentrations. DISCUSSION The effect of cigarette smoke on rabbit corneal cells in vitro reflects the strength of CS added to the nutrient media before inoculation.
With increas ing CS concentration, the number of positive cultures decreased, the lag phase was delayed, the growth values declined faster, and the growth curves became distorted, flattened, and shortened.
Statistical analysis of the experimental results is not feasible.
Each growth value used for plotting of the curves represents a wide logarithmic range.
Corneal cells from rabbits with hypercholesteremia were, in all respects, more vulnerable to CS than corneal cells from normocholesteremic rabbits.
The severity of morphologic alterations increased with the amount of CS in the nutrient.
This was also true for enzymatic activity of corneal epithelial cells. No significance could be attached to the observation that malic dehydrogenase, acid phosphatase, and monoamine oxidase resisted the toxic influence of CS longer than the other enzyme. In evaluating changes in the size of cells, the nucleo-cytoplasmic ratio, or the cytoplasmic granularity, one must bear in mind the physiologic variations.
Similarly, the intensity of enzyme stains and the intracellular distribution of specially stained matter may vary from one culture to another and within the same cell population.
This phenome non was pronounced for alkaline phosphatase of corneal epithelial cells whether or not these cells were exposed to cigarette smoke. Statistical analysis is impossible as well as unnecessary as long as no significance is claimed for.
Comparison of the reaction of corneal cells in vitro with the reaction of aortic cells in vitro suggests a similar quantitative response of cells from two sources. Under analogous conditions, i.e., the same strength of cigarette smoke, both types of explants yielded a comparable number of successful cultures and similar growth patterns. Quantitative response to CS was not the same: Vacuolization of the cytoplasm which is one of the outstanding features of the reaction of aortic cells to toxins was rarely seen in corneal cells. While other regressive changes caused by the addition of CS to the nutrient were comparable, the degree of alterations of aortic endothelial cells was far severer than that of corneal epithelial cells exposed to the same dose of cigarette smoke.
Greater vulnerability of aortic cells in vitro may be ascribed to the fact that during life these cells are exposed to internal forces, whereas, corneal cells exposed to extraneous factors.
The greater vulnerability of corneal cells from hypercholesteremic rabbits is of interest.
Greater damage to aortic cells by nicotine in hypercholesteremic rabbits has been reported by Kokubu 
